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two photographs taken by Dr. Lunt at the Cape Ob¬ 
servatory in October of last year, and data for the 
computation of a provisional orbit were provided by 
fifteen plates taken later (Astrophysical J,ournal, 
vot. xlvii., p. 134). The magnitude of the star is 
5-28, and the spectrum of typ~e K. The semi-ampli¬ 
tude of the velocity curve is 22-75. km./sec., and the 
system is approaching with a velocity of 3-0 km./sec. 
relatively to the sun, or receding at 7-3 km./sec. when 
the component of the solar motion is eliminated. The 
star is of special interest, inasmuch as the period is 
only 13-25 days, whereas Campbell found no spectro¬ 
scopic binaries of the later types G,, K, and M having 
periods less than twenty days.. 


THE TOTAL SOLAR ECLIPSE 
OF JUNE 8, 1918. 

HE “Eclipse Number” of Popular Astronomy 
(vol. xxvi., No. 5, May) gives special prominence 
to a number of articles on the approaching total eclipse 
of the sun visible in the United States. Prof. H. C. 
Wilson gives a general account of eclipse phenomena 
and of the circumstances of the eclipse of j-une 8,. to 
which is appended a series of letters indicating the plans 
of leading astronomers for observing the eclipse. The 
shadow first strikes the earth in the Pacific south of 
Japan, then passes north-westward, and reaches its 
highest latitude about 500 miles south of the Alaskan 
coast in long. 152 0 W.; on its landward course it 
passes from the western coast of Washington by way 
of Denver to Florida, the duration of totality on the 
central line gradually diminishing from. 12.1. to 50 sec. 
Quite a large number of American astronomers are 
too fully occupied with war-work to undertake ob¬ 
servations, but several well-equipped parties will 
occupy stations along the track. Ample provision 
appears to have been made for. direct photographs of 
the corona on large and small scales) as well as for 
Spectroscopic observations, and some of the observers 
will make special efforts to obtain photographs suit¬ 
able for testing the deflection of rays of light from 
stars near the sun which is predicted by Einstein’s 
theory of relativity. Prof. Hale will be in Wyoming 
with a party from the Mt. Wilson Observatory, and 
will attempt to determine the rotation of the corona 
from displacements of the green coronal line, besides 
obtaining photographs for studies of the chromo¬ 
spheric spectrum at different levels. Prof. Campbell’s 
programme is somewhat restricted by the delay in 
the return of the instruments employed by him in 
Russia in 1914, but some instruments are available 
for photographs of the corona and of its spectrum. 

The observations proposed- by Prof. Abbot include 
measures of the brightness of the sky and of the 
outgoing radiation before, during, and after the 
eclipse. Prof. Stebbins will endeavour to secure photo¬ 
metric measures of the corona by means of potassium 
and rubidium photo-electric cells, A large party from 
the U.S. Naval Observatory will be located at Baker, 
Oregon, and, in addition to many other observations, 
will attempt to extend the spectroscopic observations 
into the extreme red by the use of plates stained with 
dicyanin. Profs. Frost and Barnard have also pre¬ 
pared an. extensive programme of photographs of the 
corona and its spectrum at Green River, Wyoming. 
In a separate article Prof,. Frost directs attention to 
the valuable observations of the chromospheric spec¬ 
trum which are possible at places within 200 miles of 
the eclipse track, as, indicated by Newall and Fowler 
in 1912. 

On account of the war, it is not expected that 
there will be any expeditions from foreign countries 
to observe this eclipse. 

NO. 2535, VOL. lOl] 


DIURNAL VARIATION OF ATMOSPHERIC 
PRESSURE. 

HE effect of geographical latitude- on the semi¬ 
diurnal wave of atmospheric pressure is fairly 
regular iand well marked, tout the variation of the 
diurnal wave has attracted less attention since Angot 
in 1887, and -also Hann, showed conclusively its de¬ 
pendence on secondary local conditions. Three 
Japanese investigators from .the Geophysical Seminary 
of the Physical Institute, Tokyo, contribute an account 1 
of a preliminary attempt to trace more definitely the 
mechanism of these local influences, one of the most 
obvious of which, under the name of “ eontinentality,” 
has recently been attracting the attention of Mr. 
C. E. P, Brooks in this country in connection with 
climate, and with a purely geographical theory-, of the 
Ice age. 

The elementary definition of eontinentality as the 
percentage of land in a circle of definite size (say io° 
radius) surrounding the station is clearly insufficient, 
so much depending upon the orientation and shape of 
the coast line or lines that the form of the function is 
bound to be complicated. The Japanese authors soon 
come to the conclusion that it is not linear, and are 
constrained to make a series of simplifying assump¬ 
tions in order to reach a workable hypothesis. The 
assumptions are no more probable than those of. the 
early days of the theory of tides, with which the pre¬ 
sent problem .has obvious analogies. 

With these limitations the authors appear to account 
for such features as the variation with longitude, the 
inversion of phase near the poles, and the minimum 
amplitude near the coast, but a general solution of the 
problem lias evidently not yet been reached. They 
indicate the lines on %vhich they propose to continue 
the investigation, and conclude with a representative 
set of daily variation curves for ten British observa¬ 
tories, showing considerable dissimilarity,, those of 
Oxford and Aberdeen, for instance, being almost the 
converse of each other. A systematic series of stations 
within the Empire, chosen with special reference to 
the elucidation of this problem, may well form part 
of the programme of co-ordinated British Empire 
meteorology so strongly advocated by Major Lyons 
in his presidential address to the Royal Meteorological 
Society. 

The barometric variations dealt with in the 
above paper, as generally studied, are natur¬ 
ally to be regarded as vertical oscillations of 
the free atmosphere, though there is a pos¬ 
sible difficulty lit the -differentiation between statical 
and dynamical pressure, when an ascending or descend¬ 
ing current is in question. But there is also a very 
decided horizontal oscillation or motion of the free 
atmosphere, and this has begun to attract attention 
since the use of pilot balloons has provided more in¬ 
formation about the direction of the wind at different 
heights than can be inferred from the motion of clouds. 
A paper from Batavia 2 has appeared in the Proceedings 
of the Royal Academy of Amsterdam dealing with the 
semi-diurnal variation of this motion. 

There is a good deal of uncertainty about the inves¬ 
tigation, even in a favourable place like Batavia, where 
atmospheric conditions are as a rule very quiet and 
steady. Observations were made not only at Batavia, 
but also at a neighbouring mountain station of 3000 
metres elevation, as well as from a small coral island, 
to eliminate the land-effect. Single observations are 

1 { \On Diurnal Variation of Barometric Pressure.” By T, Terada* 
M. Kiuti, and J. Tukamoto. Journal of the College of Science, Imperial 
University of Tokyo, vol. xli ; , art. i (November 20, 1917?), 

2 “ The Semi-diurnal Horizontal Oscillation of the Free Atmosphere up 
to 10 km. above. Sea-level Deduced from Pilot-Balloon Observations at 
Batavia.” By W. van Bfemmelen and J. Boerema* Proceedings Royal 
Acad. Amsterdam, vol. xx., pp. 119-35+plate. 
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included, especially at times of the day when convection 
currents are not in evidence in the lower atmosphere, 
otherwise double observations by day and by night were 
obtained with different base-lines of approximately half 
a mile, one mile, and one and a half miles in length. 
Some hundreds of ascents were observed, of which a 
fair proportion reached a height between 9 and 11 km., 
only 30 per cent, failing to reach the 4-km. level. 

The data are admittedly insufficient to determine a 
diurnal oscillation, but Dr, van Bemmelen is fairly 
satisfied with the result for the semi-diurnal one. The 
east and north components are treated separately, and 
it is found that the former has a greater amplitude 
than the latter, and also a better determined phase. 
Gold’s theoretical results for the lower layers are con¬ 
firmed (Phil. Mag., vol. xix.). The phase of the east 
component diminishes up to 4 km., and probably in¬ 
creases above that height, showing a fairly close 
analogy with the vertical oscillations. W. W. B. 

RECONSTRUCTION IN FRANCE. 

HE issue of the. Revue Scientifique for April 13 
contains evidence that our French neighbours are 
discussing the problems of reconstruction on much the 
same lines as we are. In an article on agriculture in 
1917, M.Albin Haller, president of the Academie d’Agri¬ 
culture, deals with the present effects of the war on 
agriculture and the outlook after the war, particularly 
in regard to the supply of artificial manures. He 
points out that war conditions have led to a diversion 
of the supply of nitrogenous manures to the manu¬ 
facture of explosives, and that after the war it will be 
necessary to make up for the lost fertility of the soil 
by State efforts in the direction of stimulating the 
home supply of nitrogenous fertilisers from such 
sources as the by-products of gas-and coke-making, or 
even from special plants devoted to nitrogen fixation. 
In regard to the latter, he rightly points out .that the 
feasibility may depend upon the harnessing of the 
waterfalls of the country—a point that we might W'ell 
take to heart when we consider the immense possibili¬ 
ties of ithe Highlands o l f Scotland in this direction. 
M. Haller also throws out suggestions in regard to 
the future supply of phosphatic (fertilisers, again touch¬ 
ing a problem which is engaging attention here. The 
fact that the State now controls the production of 
sulphuric acid, and that, owing to its command over 
Australian zinc “concentrates,” it may be able to market 
the acid as a waste product, inevitably suggests State 
enterprise in the future production of fertilisers as an 
adjunct to its food-production campaign. 

An article in the same issue by M. Brucker, 
Principal of the Lycee de Cherbourg, entitled 

L’Education de ; 1 ’esprit scientifique,” may be paral¬ 
leled by the Report of the Committee appointed by 
the Prime Minister to inquire into the position of 
natural science in the educational system of Great 
Britain. It is perhaps characteristic of the two 
nations that, whereas the former is largely de¬ 
voted to a discussion of the abstract and logical 
principles of (scientific education—whether, for example, 
the methods should be synthetic or analytic—the latter 
concerns itself largely with the concrete problems of 
curricula, supply and training of teachers, etc. One 
rarely reads the writings of an educated Frenchman 
without having some cause to envy his possession of 
a language which is such an elegant vehicle for the 
picturesque, and, at the same time, precise expression 
of ideas. Such an instance can Ibe cited in M. 
Brucker’s characterisation of scientific definition as 
“ une luitte contre le psittacisme,” or, when quoting 
another writer, he speaks of “battant lapaille desmots 
pour en faire tomber le grain des choses.” May we com¬ 
mend the latter operation to our politicians ? B. 
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RADIATION AND THE ELECTRON . 1 

II. 

N spite of the credentials which have just been pre¬ 
sented for Einstein’s equation, we are confronted 
with the extraordinary situation that the semi-corpus¬ 
cular theory out of which Einstein got his equation 
seems to be wholly untenable, and has, in fact, been 
pretty generally abandoned, though Sir J. J . Thomson - 
and a tew others 3 seem still to adhere to some form 
of aether-string theory—that is, to some form of theory 
in which the energy remains localised in space instead 
of spreading over the entire wave front. 

Two very potent objections, however, may be urged 
against all forms of aether-string theory, of which Ein¬ 
stein’s is a particular modification. The first is that 
no one has ever yet been able to show that such a 
theory can predict any one of the facts of interference. 
The second is that there is direct positive evidence 
against the view that the aether possesses a fibrous 
structure. For if a static electrical field has a fibrous 
structure, as postulated by any form of aether-string 
theory, “each unit of positive electricity being the 
origin, and each unit of negative electricity the termina¬ 
tion, of a Faraday tube,” 3 then the force acting on one 
single electron between the plates of an air condenser 
cannot possibly vary continuously with the potential 
difference between the plates. Now in the oil-drop ex¬ 
periments ( Phys. Rev., vol. ii.j 1913',, p. 109) we actually 
study the behaviour in such an electric field of one 
single, isolated electron, and we find, over the widest 
limits, exact proportionality between the field strength 
and the force acting on the electron as measured by 
the velocity with which the oil drop to which it is 
attached is dragged through the air. 

When we maintain the field constant and vary the 
charge on the drop, the granular structure of elec¬ 
tricity is proved by the discontinuous changes in the 
velocity, but when we maintain the charge constant 
and vary the field the lack of discontinuous change in 
the velocity disproves the contention of a fibrous struc¬ 
ture in the field, unless the assumption be made that 
there are an enormous number of asther strings ending 
in one electron. Such an assumption takes all the 
virtue out of an aether-string theory. 

Despite, then, the apparently complete success of the 
Einstein equation, the physical theory of which it was 
designed to be the symbolic expression is found so un¬ 
tenable that Einstein himself, I believe, no longer holds 
to it, and we are in the position of having built a very 
perfect structure and then knocked out entirely the 
underpinning without causing the building to fall. It 
stands complete and apparently well tested, but without 
any visible means of support. These supports must 
obviously exist, and the most fascinating problem of 
modern physics is to find them. Experiment has out¬ 
run theory, or, better, guided by erroneous theory, it 
has discovered relationships which seem to be of the 
greatest interest and Importance, but the reasons for 
them are as yet not at all understood. 

It is possible, however, to go a certain distance to¬ 
wards a solution and to indicate some conditions which 
must be satisfied by the solution when it is found. For 
the energy hv with which the electron is found by ex¬ 
periment to escape from the atom must have come 
either from the energy stored up inside the atom 
or else from the light. There is no third possibility. 

1 Address to the Section of Physics and Chemistry of the Franklin 
Institute, Philadelphia, on January 4, 1917, by Prof. R. A. Millikan, pro¬ 
fessor of physics in the University of Chicago. The substance of this lecture 
lias since been incorporated into a book recently issued by the University of 
Chicago Press, entitled “ The Electron/’ Continued from p. 237. 

2 Proc. Phys. Soc. of London, vol. xxvii. (December 15, 1914), p. 105. 

3 “Modern Electrical Theory” (Cambridge University Press, 1913), 
p. 248. 

4 J. J. Thomson, “ Electricity and Matter,” p. 9. 
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